Genetic studies of subspecies endemic to Haida Gwaii (Queen Charlotte Islands), British Columbia and the Alexander Archipelago of southeast Alaska have frequently found genetic corroboration for these phenotypically based taxa. Divergence and speciation are common among island populations of birds, and evidence suggests this region has fostered such divergence during previous glacial maxima. We examined genetic divergence in mitochondrial DNA (mtDNA) of two coastal subspecies endemic to this region: sharp-shinned hawk (Accipiter striatus perobscurus) and great blue heron (Ardea herodias fannini). Genetic diversity in both species was remarkably low, with both coastal subspecies possessing only the most common haplotype found in continental populations.
INTRODUCTION

29
The Pleistocene epoch that began about 2.6 million years ago is characterized by 30 dramatic fluctuations in Earth's climate (Berger 1984 ). Global cooling on a 100,000-year cycle 31 caused a series of glaciations that had a profound effect on the distribution of species (Avise and 32 Walker 1998). Genetic evidence has suggested that isolation during Pleistocene glacial cycles 33 promoted divergence and speciation in habitats fragmented by the advance and retreat of 34 continental ice sheets (Weir and Schluter 2004) . Many phylogenetic and population genetic 35 studies have focused on Haida Gwaii (Queen Charlotte Islands), British Columbia and the 36 surrounding region due to the number of endemic taxa from the area that have been described for 37 many classes of organisms, including birds (Topp and Winker 2008) , plants (Ogilvie 1989) , 38 insects (Kavanaugh 1989), and mammals (Fleming and Cook 2002) . Many bird species exhibit 39 genetic differentiation consistent with a glacial refugium near Haida Gwaii during the last glacial 40 maximum (e.g., Pruett et al. 2013 , Winker 2008, Withrow et al. 2014 ).
41
For this study, we asked two questions: (1) Do genetic data reflect observed patterns of 42 phenotypic divergence in two coastal avian populations in northwestern North America? And (2) 43 do these two coastal populations share a pattern of genetic divergence consistent with the Haida 44 Gwaii region serving as a refugium during the Pleistocene? Specifically, we examined the 45 northwestern coastal subspecies of sharp-shinned hawks (Accipiter striatus perobscurus) and 46 great blue herons (Ardea herodias fannini). Both of these subspecies are examples of regional 47 endemic populations that have undergone sufficient phenotypic differentiation from the 48 widespread continental populations to be recognized as subspecies (Snyder 1938 (Fig. 1a) , with relatively short wings and tails, and relatively long but 53 thin tarsi compared to the continental A. s. velox (Dickerman 2004c (Dickerman 2004b ). This is a range restriction for the subspecies based on the study of 56 Dickerman (2004b) . While it is not the range currently envisaged by the Canadian Wildlife 57 Service's management plan for this subspecies (Environment Canada 2016), their decision 58 (COSEWIC 2008) was based on the status quo of AOU (1983) and Payne (1979) , neither of 59 which represents the critical revision of the topic that Dickerman (2004b) represents (and the 60 American Ornithologists' Union has not critically evaluated subspecies since 1957). A. h. fannini 61 has a distinctively darker gray plumage than mainland subspecies (Fig. 1b) , and it also has a 62 significantly shorter exposed culmen and tarsi (Dickerman 2004a, b 
87
Amplifications were done using ND2 primers L5215 (Hackett 1996) and H6313 (Johnson 88 and Sorenson 1998). Polymerase chain reaction (PCR) amplification was conducted using 0.8 μL 89 of each primer at 10 mM concentration, 0.5 μL of a 10 mM solution of dNTPs, 0.13 μL of Taq 90 DNA polymerase, 1.6 μL of 25 mM MgCl2, 5 μL of 5X Taq Buffer (Promega, Madison, 91 Wisconsin, USA), 14.5 μL water, and 2 μL of extracted DNA template for a total reaction 92 volume of 25 μL. The PCR thermal regime started with 2 min at 94 C, followed by 39 cycles of 93 94 C for 30 seconds, 52 C for 1 min, 72 C for 2 min, and with a final elongation step at 72 C for 94 5 min. The PCR cleanup and sequencing were done at the High-Throughput Genomics Unit 95 (University of Washington, Seattle, Washington, USA), using an ExoSAP cleaning process and 96 cycle sequencing with BigDye chemistry on an ABI 3730XL high-throughput capillary 97 sequencer (Applied Biosystems, Foster City, California, USA). Cycle sequencing amplifications 98 were done using the initial sequencing primers. Sequences were aligned and edited using 99 Sequencher version 4.7 (Gene Codes, Ann Arbor, Michigan, USA).
100
Median joining networks illustrating haplotype frequencies of mtDNA from A. herodias 101 and A. striatus were generated using Network version 4.6. 
RESULTS
115 Accipiter striatus 116 We obtained 1024 bp of ND2 data from 25 Accipiter striatus sampled from 8 different 117 locations ranging from the interior of Alaska to New York (Fig. 2) . Four of the 1024 sites were 118 variable, and there were five unique haplotypes (Fig. 3) . Haplotypes differed by only a single 119 base pair, and all A. s. perobscurus shared the most common haplotype found among continental 120 birds (Fig. 3) . Two haplotypes represent A-G transitions in the third codon position, and two 121 represent A-G transitions in the second codon position.
122
Estimates of population expansion and genetic structure were calculated for all 123 specimens. Population expansion was indicated by strongly significant values for R 2 (P < 0.0001; 124 Table 1 ). Fu and Li's F* and D* differed significantly from zero (P < 0.001). Tajima's D was 125 negative but was not significant (P > 0.05; Table 1 ). Despite low genetic diversity, we found a 126 low but significant level of population structure (average pairwise difference; P < 0.05; Table 1 ).
128
129 Ardea herodias 130 We obtained 987 bp of ND2 data from 36 Ardea herodias sampled from 9 different 131 locations ranging from Kodiak Island to the Texas coast (Fig. 2) . Two of the 987 sites were 132 variable, resulting in three unique haplotypes. The haplotype network illustrates low divergence 133 among haplotypes and no structure between A. h. fannini and A. h. herodias & A. h. wardi (Fig.  134 3) . Both haplotypes represent C-T transitions in the third codon position.
135
Estimates of population expansion, and genetic structure were calculated for all 136 specimens. Population expansion was indicated by strongly significant values for R 2 (P < 0.0001; 137 Table 1 ). Fu and Li's F* and D* differed significantly from zero (P < 0.01). Tajima's D was 138 positive but not significant (P > 0.05; Table 1 ). The two populations did not exhibit significant 139 differentiation as indicated by a low but not significant F ST (P > 0.05; Patterns of low genetic diversity are expected from isolated ancestral populations that 157 experienced rapid post-glacial expansion, while higher genetic diversity is expected for a refugial 158 population that was isolated in the HG region during the last glacial maximum (Hewitt 1996 
166
Both species exhibited greater genetic diversity in continental populations, which is 167 consistent with expectations of higher genetic diversity in larger populations (Hartl & Clark 168 1989) . Previous research has shown low genetic diversity in A. striatus across North America in 169 the ND2 and COI mitochondrial genes (Pearlstine 2004) . A comparable study of mitochondrial 170 genetic diversity of A. herodias has yet to be conducted. 
Genetic Divergence
184
Despite low genetic diversity, A. s. perobscurus did exhibit significant differentiation 185 from the continental population. Additional sampling of continental A. herodias, if it yielded 186 more haplotypes, might also reveal significant differentiation between these populations.
187
It is likely that Haida Gwaii was one of several ice-free areas that existed along the 188 northwest coast of North America during the LGM at least 13,000 years before present 189 (Hetherington et al. 2003 ). This type of biogeographic history suggests two possible explanations 190 for our results. One scenario is that the coastal lineages of A. herodias and A. striatus have split 191 from continental populations and underwent rapid expansion relatively recently compared with 192 other regional endemics. This would account for the lack of divergence despite morphological 193 distinctiveness from the continental phenotypes. Another possibility is that the common 194 haplotypes observed are positively selected alleles that have reduced the genetic variation in the 195 two species due to a strong selective sweep prior to divergence. Genetic differentiation would 196 consequently be difficult to determine using mtDNA.
197
In both coastal subspecies we have a mismatch between phenotypic and genetic 198 divergence. Differences between mitochondrial DNA and nuclear genes coding for phenotype 199 could account for this disparity. Additional sampling and sequence data are warranted to further 200 examine population structure and diversity within A. striatus and A. herodias. 
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